Neuroprotective effects of ONO-1924H, an inhibitor of poly ADP-ribose polymerase (PARP), on cytotoxicity of PC12 cells and ischemic cerebral damage.
N-[3-(4-Oxo-3,4-dihydro-phthalazin-1-yl)phenyl]-4-(morpholin-4-yl) butanamide methanesulfonate monohydrate (ONO-1924H) is a novel inhibitor of poly ADP-ribose polymerase (PARP). In this study, we examined the effects of ONO-1924H on cytotoxicity induced by hydrogen peroxide in PC12 cells in vitro and cerebral damage and neurological deficits induced by middle cerebral artery (MCA) thrombus occlusion in vivo in rat. In the in vitro cytotoxicity assay, exposure to 0.5 mmol/L hydrogen peroxide induced cell death in differentiated PC12 cells. ONO-1924H, a PARP inhibitor (Ki=0.21 micromol/L), reduced cell death in a concentration-dependent manner that was correlated with inhibition of PARP activation. A 50% reduction in cell death (EC50) was achieved with 2.4 micromol/L ONO-1924H. In the MCA occlusion model, ONO-1924H was injected intravenously at doses of 3, 10 and 30 mg/kg/h for 3 h, and cerebral damage and neurological deficits were estimated 24 h after MCA occlusion. ONO-1924H treatment led to a significant decrease in cerebral damage in the 10 mg/kg/h-treated group (P < 0.05) and the 30 mg/kg/h-treated group (P < 0.01). Further, ONO-1924H at doses of 30 mg/kg/h significantly (P < 0.05) improved neurological deficits. These findings suggest that the novel PARP inhibitor, ONO-1924H, affords effective neuroprotection and is a useful therapeutic candidate for the treatment of ischemic stroke.